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Within the past several years, the field of stereotactic 
radiotherapy (SRT) has seen numerous technological 
enhancements, including new dedicated devices for dose 
delivery. The one of the critical points of proper preparation 
and realization of SRT treatment is treatment planning 
process that is realized on dedicated softwares. 
The goal of this presentation is to describe the specific 
requirements during SRT treatment plan preparation for two 
different machines such as Tomotherapy and CyberKnife.  
The presentation includes aspects of: (i) the general 
properties of these machines, (ii) methods of patient 
fixations, (iii) preparation of the scans, (iv) delineation 
process, (v) the dose normalization methods, (vi) 
optimization process and finally (vii) the aspects of the 
quality of the dose distribution and their delivery using these 
machines. 
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Aim of presentation: Presentation describes the 
methodology planning and implementation of GK treatments 
and its comparison to VMAT planning for the same patient 
with diagnosed brain lesions. 
The method of stereotactic radiosurgery realised so far with 
use of GK in Katowice concerns patients with: acoustic 
neuroma, meningioma, brain metastases and also others, like 
hamartoma (first treatment in Poland) and trigeminal 
neuralgia – functional disorder.  
The total volume and number of lesions determines the time 
of patient’s irradiation (it fluctuates from minutes to hours). 
Radiosurgery procedure is a few step treatment preparing 
patients to high-dose radiation therapy in a single fraction. 
Whole procedure performed by neurosurgeon, radio-
oncologist, medical physicists and nurse, starting with 
stereotactic frame fixation throughout CT/MRI imaging, 
contouring, computer treatment planning and finally 
irradiation, are executed in the same day. Treatment 
planning is prepared in GammaPlan v.9.0 and calculations are 
based on MRI imaging. Estimation of distortion for MRI 
imaging system used to planning and calculations, is very 
important due to small volumes of treated lesions and 
proximity to critical structures. MRI distortion is de facto 
larger than GK device accuracy, so that it is always corrected 
by fusion with CT imaging. Owing to Department of 
Radiotherapy, localized in the same centre, equipped with a 
three high-energy accelerators with µMLC collimators, 
adapted to perform stereotactic methods, patients qualified 
to stereotactic radiosurgery treatment methods have a 
possibility of a comprehensive analysis and selection of 
optimal treatment, taking into account also the classical 
method of stereotactic radiotherapy. During the presentation 
examples of GK and VMAT plan will be showed and discussed. 
The advantages of GK radiosurgery are its accuracy due to 
stability of the therapeutic Co-60 sources beams formed by 
collimators with diameters: 4mm, 8mm, 14mm and 18mm, 
mechanical simplicity of the unit, frame fixation and 
extensive clinical experience (aprox. 50 years of GK use in 
clinic). 
The relative disadvantages are invasive method of frame 
fixation, time of treatment, handling of cobalt sources and 
its only intracranial possibility of use.  
In conclusion, GK is a very precise and reliable tool for 
intracranial radiosurgery and its localisation in the university 
hospital together with modern radiotherapy department 
equipped with linacs enables to find the best available 
treatment for  patients and also to expand the knowledge 
and skills of medical personel and students. 
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Purpose: The key role of PET diagnostic with the markers is a 
precise detection of a margin between tumor cells and 
surrounding tissue. The aim of this study is a demonstration 
of usefulness of incorporating (68)Ga-DOTATATE PET/CT for a 
target delineation of meningiomas treated with 
hypofractionated robotic radiotherapy using CyberKnife. 
Material and methods: Between June 2012 and December 
2014 60 meningiomas in 54 patients were qualified for 
CyberKnife radiation treatment with incorporation of (68)Ga-
DOTATATE PET/CT data. Target and OARs delineating was 
performed using T1-weighted MRI and (68)Ga- DOTATATE-
PET/CT fusion. MRI and PET/CT data was imported into 
treatment planning system and then fused. Maximum SUV 
values within every target were reported. Radiotherapy 
treatment planning was performed on MultiPlan CyberKnife 
System. A base set images for dose calculation was CT 
without contrast medium. The target volumes (PTV) were 
delineated twice, first on MRI/CT fusion and then on PET/CT 
fusion. The final contour was created as a sum of the 
previously prepared contours (Boolean OR operator). Mean 
radiation dose was 17,6±3,3 Gy (min. 5 Gy; max. 24 Gy). 
Results: Maximum SUV value was 17,0±17,6 g/ml. Mean 
volume of PTV on MRI, PET/CT and PET/CT/MRI were: 
12,4±22,1 cm3, 13,2±26,0 cm3, 17.5±24,6 cm3 respectively. In 
41 cases the PTV volume on PET/CT was larger than on MRI 
based. The largest differences were mostly pronounced in 
post operative base skull cases where it was more difficult to 
differentiate the postoperative changes from tumor tissue on 
MRI or CT. Only in 15 cases the PET/CT volume of PTV was 
smaller than in MRI. Finally the integrated MRI/PET/CT data 
increased PTV volume in 49 patients. The comparable PTV 
volumes were observed in 4 smallest non skull base 
meningiomas.  
Conclusions: Incorporation of (68)Ga-DOTATATE PET/CT 
improved the target volume delineation in meningiomas 
radiotherapy planning and gave additional clinical 
information in majority of patients in comparison with sole 
MRI/CT data. It is especially important in skull base 
meningiomas, post operation radiotherapy as well as for 
patients not qualified for MR exam. A determination of 
optimal threshold of SUV value for meningiomas needs 
further investigation. 
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For the majority of tumors, presence of distant metastases 
indicates incurable disease that must be treated with 
systemic means, usually with palliative intent. In a subset of 
patients with limited number of metastatic sites, usually 
from 1 to 5, (“oligometastatic disease”), there is emerging 
evidence that a curative intent approach can be associated 
with long-term survival. Most common forms of ablative 
therapy are surgical resection, stereotactic radiotherapy and 
radiofrequency ablation, all might differ in efficacy and 
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